The first extrapleural pneumothorax induced at the Brompton Hospital, London, was performed by Mr. J. E. H. Roberts, on May 10, 1937, and this was the first operation of its kind to be performed in England or America since the introduction of the modern operation by Graf. During the following five years, up to May, 1932, the operation was attempted on 147 occasions at the Brompton Hospital. This paper is an analysis of these cases, based on a study of the pre-operative history in each case, and as complete a follow-up as possible.
ANALYSIS OF CASES REVIEWED OPERATIVE PROCEDURES.-The operative procedures are summarized in Table I . On 16 (11 per cent) of the 147 occasions the operation was aban- The cases fall into two main groups which have been studied separately:
1. One hundred cases in which a straightforward extrapleural strip and apicolysis was performed-the " standard " operation.
2. Twenty-eight cases in which the extrapleural and intrapleural spaces were joined, either at or shortly after operation, and refills continued to the combined intra-extrapleural space-the " combined " operation. In five cases an extrapleural pneumothorax was induced on each side. at separate operations, but in only two cases were both operations performed at the Brompton Hospital.
AGE DISTRIBUTIoN.-The youngest patient was a girl of 13 years, while the eldest was a man of 58 years. In 12 cases the patient was under 20 years old. The ages of the patients, male and female, at the time of operation are shown in Table II . 1939.. Totals.  128  56  31  22  5  3  6  1  -2  2   TABLE IV   TABLE V Postoperative deaths (Table V) .-Fourteen deaths can be attributed to the effects of the operation or its immediate complications.
Late deaths (Table VI) .-Fourteen deaths were due to spread of the disease in spite of the operation, although the operation itself was not a factor.
Remote deaths.-Fifteen patients enjoyed a period of normal health after apparent control of their disease by the operation, only to relapse later and succumb -to spread of the disease. Two further deaths were from non-tuberculous causesgastric ulcer in one case and nephritis in the other -but in neither was the tuberculous disease completely under control at the time of death.
LIVING PATIENTS.-Fifty-five of the hundred patients in-the " standard " series were alive after an average period of eight years. Forty-six were free of symptoms and were doing full-time work with their disease quiescent or arrested. Refills were still being given to three, a thoracoplasty had been performed in seven, and an oleothorax in two. In the remaining thirty-four cases the extrapleural pneumothorax had obliterated or had been voluntarily abandoned.
Nine patients still had symptoms of active disease. Two of these were still having refills, one had had an oleothorax, and six had discharging sinuses five following thoracoplasty and one following drainage of a late pyogenic infection of TO THE " COMBINED" OPERATION Nineteen of the twenty-eight "combined" operations were performed in the presence of a contraselective artificial pneumothorax, the septum between intrapleural and extrapleural spaces being divided widely at operation. In the remaining nine cases an artificial pneumothorax was induced at operation, deliberately in six instances but accidentally in three. The septum was divided at operation in five of these cases but in the other four it was divided by cautery through a thorascope several weeks later.
DEATHS.-Eleven patients are known to be dead (six postoperative and five remote deaths), giving an overall mortality of 39 per cent and a postoperative mortality of 21 per cent. Five of the postoperative deaths were due to tuberculous infection' of the combined intra-extrapleural space, while the sixth followed a first-stage thoracoplasty performed to deal with a bronchopleural fistula. LIVING PATWENTS.-Twelve patients, of whom five were still having refills, were alive and well. Five patients, of whom two were still having refills, were alive with symptoms. The progress of the twenty-eight patients submitted to the " combined" operation is summarized in Table VIII. and bronchopleural fistula occurred in one case each, and persistent effusion in four cases. As would be expected, atelectasis of the whole lung was not infrequent-it occurred in ten patients, five of whom developed tuberculous infection of the combined space, which led to the patient's death. No case of severe haemorrhage was seen in the " combined" series.
These twenty-four complications occurred in sixteen patients, so that 66 per cent of patients developed one or more complications.
THORACOPLASTY AFTER EXTRAPLEURAL PNEUMOTHORAX In the whole series of 128 cases, thoracoplasty was eventually performed in twenty-four (19 per cent) for the following reasons:
1. Tuberculous infection of the extrapleural space-five cases. One patient died after operation, three were alive and well, and one was alive with a sinus.
2. Pyogenic infection of the extrapleural space-ten cases. One remote death, five alive and well, and four alive with sinuses.
3. Bronchopleural fistula-one patient who died after the first stage of the thoracoplasty.
4. Disease not controlled by extrapleural pneumothorax-seven cases. One postoperative, one late, and three remote deaths. One alive and well and one alive with a sinus.
5. Closure of the extrapleural space-one patient, seven and, a half years after the original operation, now alive and well. *The -progress of the twenty-four patients on whom thoracoplasty was eventually performed is summarized in Table IX . fThree and three and a half years respectively after abandonment of refills two patients died from spread of disease in the contralateral lung; in both cases the lesion for which the extrapleural pneumothorax had been performed was controlled at the time of death. In two cases thoracoplasty was performed on the extrapleural pneumothorax side, one immediately after abandonment of a very large extrapleural space and the other three and a half years later. In both cases the thoracoplasty was necessitated by reactivation of the original lesion, but both patients were alive and well at the time of follow-up.
The remaining twenty-seven patients (twentyfour " standard " and three " combined ") had remained well and working for an average period of three and a half years. No relapse of the tuberculous process or any other complication had occurred after the last refill in these cases. In thirteen of the twenty-seven cases the extrapleural space was filled by a " cap " of sterile fluid and in five by an area of fibrosis. In the remaining nine details were not available.
FAcroRs AFFEcrING PROGNOSIS
The incidence of postoperative deaths and of complications is high in this series as a whole, and it is not surprising that the procedure fell into relative disuse-as is strikingly borne out by the diminishing frequency with which the operation was performed between 1937 and 1942 (Table Ill) .
However, many of these operations were performed soon after the operation was introduced into this country-in fact 108 were performed during 1937 and 1938 alone. It was inevitable, in those early days, that many patients were operated on who would now be considered unsuitable. Turning to the credit side of the picture, moreover, nearly half the patients were alive, symptomless, and working eight years on the average after their operations-46 per cent in the " standard" group and 43 per cent in the " combined " group. These results were achieved in a group of patients who would have had a poor prognosis, for most had positive sputum tests and often considerable cavitation, and they could not be treated by artificial pneumothorax because of adhesions. Many also had bilateral disease.
It would obviously, therefore, be of great advantage to deduce from the available data any information about factors influencing prognosis fter operation. To this end the hundred cases treated by the " standard " procedure have been divided into two large groups: (a) successful cases, in which no serious or lasting complications arose, and in which 'the patient returned to a normal life 170) The criteria suggesting a good prognosis appear therefore to be (1) a short history; (2) a small cavity which is not obviously subpleural; and (3) the absence of important disease in the contralateral lung.
These criteria are in conformity with those of Monod (1938) and of Dolley, Jones, and Skillen (1940) . Monod considered that " the recent and discretely developed lesion with a small cavity situated at a distance from the periphery" was the ideal type of case for the operation. He warned against the dangers of performing the operation in the presence of fibrous disease or of large cavities, especially when these are subpleural, or of longstanding lesions " with a rigid shell." Dolley, Jones, and Skillen divided their indications -into three grades: absolute, broad, and conditional. Their " absolute" indications were: that artificial pneumothorax had failed, that cavities were neither fibrotic nor stiff-walled, were not more than 4 cm. in diameter, and did not extend below the sixth rib posteriorly, that the contralateral lung was free of active tuberculosis, and that the lesions were non-acute, recent, and limited in extent.
REVIEW OF THIRTY "GOOD RISK" CASES The number of cases in which all the above criteria were obeyed was very small-only nine amongst the hundred cases submitted to the "standard " procedure. There were, however, thirty patients in the " standard" group with a history of symptoms for less than two years and whose cavities were less than 3 cm. in maximum diameter. These thirty "good risk" cases have been assessed separately.
They consist of fifteen men and fifteen women with ages ranging from 13 to 46 years (average 28 years). In all but four an artificial pneumothorax could not be induced or had been abandoned because of contraselectivity. In only eight was the cavity deemed to be subpleural. fistula. Seven patients developed a persistent sterile effusion which led to obliteration of the extrapleural space. There were two instances of postoperative haemorrhage, but both patients recovered satisfactorily after thoracoscopy and evacuation of blood clot. The progress of the thirty patients in the " good risk " group is summarized in Table XI. CONCLUSIONS AND SUMMARY 1. One hundred and twenty-eight patients who were treated by extrapleural pneumothorax at the Brompton Hospital for pulmonary tuberculosis between May, 1937, and May, 1942 , have been followed up.
2. All except five patients (4 per cent) have been traced either to the time of death or for at least five years. Fifty-six (44 per cent) were dead; 58 (45 per cent) were alive, symptomless, and working; and 14 (11 per cent) were alive with symptoms. The average follow-up period of the seventy-two living patients was eight-years.
3. In twenty-eight cases the extrapleural pneumothorax was joined at or shortly after operation to an intrapleural pneumothorax on the same side (the "'combined " operation); in a hundred cases the extrapleural pneumothorax alone was established (the " standard " operation).
4. The postoperative mortality was 14 per cent With the "standard" operation and 21 per cent with the "4combined" operation. The incidence of tuberculous infection in the extrapleural space was 13 per cent in the " standard " and 28 per cent in the " combined " series. The incidence of other postoperative complications, was also high in both series.
5. Forty-five per cent of the patients, however, were alive, symptomless, and working, and very few late complications had arisen once the extrapleural pneumothorax had been satisfactorily stabilized.
6. In thirty-one cases the extrapleural pneumothorax had been voluntarily abandoned after an average period of five years.
In 27 (84 per cent) of these cases no relapses or complications had arisen during a further average period of three and a half years since abandonment.
7. A study of the hundred " standard " cases revealed that the main factors leading to a successful outcome for the operation were: (a) a short history; (b) a small cavity which was not obviously subpleural; (c) minimal disease in the contralateral lung. The findings are in agreement with the indications of Monod (1938) and the "absolute" indications of Dolley, Jones, and Skillen (1940) .
8. There were thirty " standard " cases with a history of symptoms for less than two years and a cavity of less than 3 cm. in maximum diameter. Twenty-four (80 per cent) of these patients were, alive, symptomless, and working and only one died postoperatively.
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